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[57] ABSTRACT 

An alarm unit for a humidity sensor activates an alarm 
circuit when the relative humidity rises above a certain 
value or under certain malfunction conditions such as a 
missing sensor or a cut cable, includes a first circuit for 
establishing a reference signal, and a second circuit 
adapted to be connected to a humidity sensor for re- 
sponding thereto and for generating a humidity out-of- 
limits signal. A third circuit responds to the reference 
signal and to the humidity out-of-limits signal to gener- 
ate an alarm signal. The third circuit includes a level 
detector, and the first circuit comprises an impedance 
device which cooperates with the second circuit which 
in turn connects the sensor to the input of the level 
detector, the sensor being a variable impedance device. 

4 Claims, 1 Drawing Figure 
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HUMIDITY SENSOR ALARM UNIT DESCRIPTION OF A PREFERRED 

EMBODIMENT 

■ t» » /„,-. „„ _ „ - Referring now to the drawing, there is shown a hu- 

BACKGROUND OF THE INVENTION 5 Mdity ^ or ^ ^ 10> ^ich is constructed in 

The present invention relates in general to a humidity accordance with the present invention and which is 

sensor alarm unit, and it more particularly relates to a adapted to energize an attention attracting alarm device 

fail-safe alarm unit which activates an alarm circuit u wnen electrical variable-resistance humidity sen- 

when the relative humidity changes to an out-of-Emit sor 14 detects that the ambient humidity exceeds a cer- 

. condition or when a malfunction such as a power failure 10 **** predetermined value, or when a malfunction oc- 

or cut cable occurs curs. The humidity sensor alarm unit 10 generally com- 

; Electrical humidity sensors have been employed for . P^f^^f^w^hu^dcMund 

detecting relative humidity.. Such sensors employ hy- ^ ch ? t0 * nuU * dl 'f on - ™ e *™ 

^scopicfUm which changes its electrical resistance „ elements generaUy 

• • ji *u : • * . • . " 15 and the two output windings 18 and 20 of a transformer 

rapidly with minute changes in moisture conditions. 1% which has a^unde^l center tap 23 and an input 

Whdes^ wino^g 24. In order to detect a null condition of the 

cessfully for many different applications, it would be bridge arrangement, the input circuit across terminals 2 

highly desirable to have a humidity sensor detecting an and 4 of an integrated circuit level detector 26 senses 

out-of-limit humidity condition or when certain mal- 20 voltage levels between the center tap 23 and the resis- 

f unction conditions occur, such conditions including tory 16. A relay coil 28 is connected to the output termi- 

the humidity sensor circuit being shorted or opened. In nal 1 of the level detector 26, which is energized during 

this regard, the alarm signal should be generated when a normal safe condition which is de-energized when an 

a cable is cut or the humidity sensor is missing. Also, the alarm condition occurs as hereinafter described in 

alarm signal should be generated when a power failure 25 greater detail. A set of transfer contacts 31 of the relay 

occurs, or when any circuit component of the alarm 28 energizes an indicator lamp 33 to designate a 

unit should fail. "SAFE" condition during normal operation and to 

activate the alarm device 12 during an alarm condition 

SUMMARY OF THE INVENTION when the relay 28 is de-energized. 

Therefore, it is an object of the present invention to 30 In oepration, the component values of the alarm unit 

provide a new and improved humidity sensor alarm 10 m choscn so ^at during a normal safe operation the 

circuit, which generates an alarm signal whentherela- ckc f acros ? teminals 2 ,f d 4 °f the level detector 

tive humidity changes to an out-of-limits condition or ? 6 » * ? Iow J 0 *?S c or nuU condition The voltage 

„,i^„ ^ 0 ^ 0 . ^ ft ~L*; rt „ e „„„„ level at the output terminal 1 of the level detector 26 is 

■ wnen certain malfunctions occur. . . tl , v t , , . iL . A ^ . . * 

rr-L' j c _.t ■ f * c * • *• 35 controlled by the voltage level at the mput terminals 2 

This and further objects of the present mvention are ^ 4 rf4ft f eyc| 2fi ^ £ decreasing 

attamed by providing an alarm umt for a humidity sen- ^ yol leveJ acrQSS the . 2 ^ 4 Q * 

sor, which umt includes a first circuit for establishing a ^ levd detector 26 ^ out t tenninal % fda- 
reference signal, and a second circuit adapted to be tive to the ten ^ n2A 4 of the levei detector 26 t0 be 
connected to the sensor for responding thereto to gen- 40 switched to an ON state, and increasing the input volt- 
erate a humidity out-of-limits signal. A third circuit a ge level across the terrninals 2 and 4 causes the output 
responds to the reference signal and; to the humidity terminal 1 relative to the terminal 4 to switch to its OFF 
out-of-limits signal to generate an . alarm signal. The state. Thus, with the bridge circuit arrangement, the 
third circuit includes a level detector, and the first cir- voltage level across the input terminals 2 and 4 increases 
cuit comprises an impedance device which cooperates 45 with both decreasing and increasing resistance of the 
with the second circuit which in turn connects the sen- sensor 14. The output terminal 1 is switched to its OFF 
sor to the input of the level detector, the sensor being a . condition at both high and low sensor resistance condi- 
variable impedance device,. . ■ tions. Thus, the relay 28 is normally energized during 

In one embodiment of the present invention, the first the safe operation of the unit, and the relay 28 is de- 
circuit arid the second circuit are connected and ar- 50 energized in the OFF state of the level detector 26 to 
ranged to form a bridge circuit, and the level detector is enable the alarm device 12 to be activated, 
connected in the bridge circuit as a null voltage detec- Considering now the alarm unit 10 in greater detail, a 
tor. A separate relay circuit is normally energized dur- * m °[ m P ut tenmnals 35 and 37 are adapted to be con- 
ing the safe condition by the level detector until the „ x "f e * « cycles per second 110 volts AC line 
humidity sensor changes its impedanci to cause the 35 

relay circuit via the letel detector to become denener- ^^SS^^ 

. •* \, . - ■ ^ A , a 1 1 nected to the center tap 23 of the output windings of the 

gized, thereby generating the alarm signal The alarm. transformer 22 

contacts of ^ie relay are included in a separate battery A point 43 ^ C0l i iected thereto ^ cnd of the 
supply circuit & output winding 20 of the transformer 22 and a terminal 

DESCRIPTION OF THE DRAWING 45 of a pair of terminals 45 and 47 which have a cable 49 

comprising leads 50 and 52 connected thereto. A pair of 
: The above, and still further highly important objects terminals 54 and 56 of the sensor 14 are connnected 
and advantages of the invention will become apparent respectively to the other ends of the leads 50 and 52 of 
from the following detailed, specification, appended 65 the cable 49, whereby the sensor 14 may be disposed 
claims, and attached . drawing, which is. a schematic remotely of the alarm unit 10. The terminals 54 and 56 
circuit diagram of the humidity sensor alarm unit con- represent sockets of the humidity sensor 14, which is 
structed in accordance with the present invention. mounted in an aluminum protective jacket (not shown). 
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An internal variable resistance 58 of the humidity sensor 
14 changes electrical resistance with changes in relative 
humidity. Increasing humidity decreases the sensor 
internal resistance 58 and decreasing humidity increases 
the resistance 58. A shunting resistance 60 is connected 5 
across the resistance 58, within the jacket, so that the 
shunting resistance 60 becomes an integral part of the 
sensor 14. The value of the shunting resistance is se- 
lected so that as the relative humidity decreases, the 
combined circuit resistance of the internal variable re- 10 
sistance 58 and the shunting resistance 60 causes a low 
or null voltage to be established across the input termi- 
nals 2 and 4 of the level detector 26. As a result, the 
. level detector 26 is normally in its ON state to cause the 
relay 28 to be activated, for causing the lamp 33 to be 15 
. illuminated, thereby indicating a SAFE condition. 

The humidity sensor 14 may be a humidity sensor 
known under the trade name "HYGROSENSOR", 
which may be purchased from American Instrument 
Company (Hygrodynamics Division) of Silver Spring, 20 
Maryland. The American Instrument Company is a 
division of Travenol Laboratories, Inc., which is a 
wholly owned subsidiary of the present assignee, Baxter 
Travenol Laboratories, Inc.. A point 62 connected to 
one end of the resistor 16 is connected through a capaci- 25 
. tor 64 to the other terminal 47. A null circuit generally 
indicated at 68 includes a current rectifying diode 71 
which is connected between the point 62 and a current 
limiting resistor 73, which in turn is connected to the 
terminal 2 of the level detector 26. A capacitor 75 is 30 
connected across the input terminals 2 and 4 of the level 
detector 26, the terminal 4 being connected to the 
grounded center tap 23 to complete the null circuit 68. 

Considering now the relay 28, the relay 28 has its coil 
connected between the output terminal 1 of the level 35 
detector 26 and a point 77, a diode 79 being connected 
across the relay coil. A current rectifying diode 81 is 
connected between the point 43 and a resistory 83 
which in turn is connected to the point 77, a capacitor 
85 connecting the point 77 to the grounded center tap 40 
23. Thus, when the level detector 26 is in its ON state, 
the output terminals 1 and 4 are effectively shorted 
together to complete a circuit path including the 
grounded center tap 23, the output terminals 1 and 4 of 
the level detector 26, the relay coil 28, the resistor 83, 45 
the diode 81 and the output winding 20 of the trans- 
former 22. As a result, the relay 28 becomes energized 
when the level detector 26 is in its ON state. The diode 
79 is so polarized to facilitate the fast release of the relay 
28 to cause the alarm device 12 to be activated in a rapid 50 
manner. . 

In order to bias the level detector 26, a current recti- 
fying diode 87 is connected between the point 66 and a 
current limiting resistor 87, which in turn is connected 
to a supply voltage terminal 3 of the level detector 26, 55 
a capacitor 93 being connected between the terminal 3 
and the grounded center tap 23. Thus, voltage is sup- 
plied to the level detector 26 by a circuit which includes 
the grounded center tap 23, the output winding 18 of 
the transformer 22, the diode 87, the resistor 89 and the 60 
voltage supply terminal 3 of the level detector 26. 

The level detector 26 may be any suitable level detec- 
tor, such as, the Amperex TAA560 which is a silicon 
monolithic integrated level detector sold by Amperex 
Electronic Corporation of Slatersville, Rhode Island. 65 
The Amperex TAA 560 includes a Darlington input 
circuit that serves as a Schmitt trigger circuit followed 
by three amplifier stages. . 


Considering now the manner in which the alarm 
signal is generated, a grounded battery 95 is connected 
to the alarm device 12, which in turn is connected to a 
terminal 97 of the unit 10. A fixed contact 99 of the 
transfer contacts 31 is connected to the terminal 97 and 
engages a movable , grounded contact 101 when the 
relay. 28 is de^nergized as shown in the drawing. A 
fixed contact 103 is. adapted to engage the movable 
grounded contact 101 when the relay 28 is energized 
and is connected to a terminal 105, which in turn is 
connected to the lamp 33. A current limiting resistor 
106 connects the lamp 33 to the battery 95. Thus, when 
the relay 28 is de-energized as shown in the drawing the 
movable contact 101 engages the fixed contact 99 to 
complete a circuit which includes the battery 95, the 
alarm device 12, the fixed contact 99 and the grounded 
movable contact 101 to energize the alarm device 12. 
When the relay 28 is energized, a circuit is completed to 
illuminate the lamp 33 without energizing the alarm 
device 12 by means, of a circuit which includes the 
grounded movable contact 101, the fixed contact 103, 
the lamp 33 and the resistor 107 to the grounded battery 
95 to illuminate the lamp 33. £ . 

It should be noted that a separate battery 95 is em- 
ployed to activate the alarm device 12 so that in the 
event of a power failure, the relay 28 would restore, and 
the battery 95 would then activate the alarm device 12. 
The lamp 33 is constantly illuminated to indicate the 
condition of the battery 95. 

In view of the foregoing (description, it should no w be 
apparent that the alarm device 12 is energize^when the 
relative humidity rises above a certain value/and when 
certain malfunctions occur. The malfunctions include a 
power failure, the humidity sensor 14 being accidentally 
short-circuited, the humidity sensor 14 being acciden- 
tally opened or removed from the circuit or any circuit 
component of the unit 10 failing to function properly, 
causing the relay 28 to become de-energized. Thus, the 
alarm device 12 is energized when the humidity sensor 
14 is opened or removed, as well as for a low. resistance 
or short circuit condition of the humidity sensor 14. As 
a result, the alarm device 12 is energized should the 
cable 49 be cut, or the humidity sensor 14 be removed 
from the circuit. 

The alarm conditions are adjustable by selection of 
the range of humidity sensor 14 and by the selection of 
values of the circuit components within the range of a 
specific sensor. A particular humidity sensor which 
may be used is a Hygrodynamics humidity sensor 15- 
1209F. 

It will also become apparent to those skilled in the art 
that the unit 10 could be adjusted to generate an alarm 
signal for low humidity conditions, or when the humid- 
ity was either low or higher than a desired value. 


Element 


Component 


Value 


16 
60 
64 
73 
75 
83 
85 
89 
93 


Resistor 

Resistor 

Capacitor 

Resistor 

Capacitor 

Resistor 

Capacitor 

Resistor 

Capacitor 


910K 
2-5 Meg 
0.22 mf 
100 K 
0.1 mf 
56 

100 mf 
180 

100 mf 


While the . invention has been described with refer- 
ence to a preferred embodiment, ft will be understood 
by those skilled in the art that various changes may be 
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made and equivalents may be substituted for elements 
thereof without departing from the scope of the inven- 
tion. In addition, many modifications may be made to 
adapt a particular situation or material to the teachings 
of the invention without departing from the essential 
scope thereof. Therefore, it is intended that the inven- 
tion not be . limited to the particular embodiment dis- 
closed as the best mode contemplated for carrying out 
this invention, but that the invention will include all 
embodiments falling within the scope of the appended . 
claims. 
What is claimed is: 

1. A fail-safe humidity sensing alarm apparatus, ]5 
which comprises: 

an electric humidity sensor for detecting changes in 
humidity and having a resistance which varies in 
response to humidity variations; 

a level detector for detecting a substantially null con- 20 
dition and for providing a first signal when said 
substantially null condition is detected and a sec- 
ond signal when other than a substantially null 
condition is detected; 

a bi-stable device having a first state in response to 
said first signal and a second state in response to 
said second signal; 


25 


alarm means for providing an alarm when said bi-sta- 
ble device is in said second state; and 

circuit means for providing to said level detector (a) 
a substantially null condition when said humidity 
sensor detects a relative humidity which is below a 
predetermined threshold, (b) other than a substan- 
tially null condition when said humidity sensor 
detects a relative humidity which exceeds the pre- 
determined threshold, (c) other than a substantially . 
null condition when said humidity sensor is short- 
circuited, and (d) other than a substantially null 
condition when said humidity sensor is open-cir- 
cuited. 

2. A humidity sensing alarm apparatus as described in 
claim 1, said circuit means including first and second 
secondary windings of a transformer connected with 
the humidity sensor and an impedance device to form a 
bridge circuit with the level detector. 

3. A humidity sensing alarm apparatus as described in 
claim 2, said circuit means further including a shunting 
resistance connected across said humidity sensor. 

4. A humidity sensing alarm apparatus as described in 
claim 1, said bi-stable device comprising an electromag- 
netic relay having a plurality of relay contacts, said 
relay contacts being operative to close an alarm circuit 
when said relay is in said second state and to open said 
alarm circuit when said relay is in said first state. 


30 


35 


40 


45 


50 


55 


60 


65 
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